This study, based on a 48 Xisqueta skull samples, gives a statistical insight of the skull shape in this breed. Thirty eight measurements and eight indexes were recorded. The variance structure was done using a Principal Component Analysis (PCA). This was possible sequel to the application and permission of the covariance matrix. The mean length of the skulls was found to be 265.51± 22.24 mm, with the width and cephalic index to the magnitude of 117.2 ± 6.89 mm and 44.69 ± 4.29 mm, respectively. The viscerocranium length was 143.07± 9.74 mm thus indicating a similar portion with the neurocranium part of the skull (137.17 ± 6.25 mm). The orbit was slightly almond shaped. Variability was generally high within parameters but parameter variation was less in regard to basal surface length parameters than the others. The results from Principal Component Analysis indicated that skull variance was concentrated on the first two components. The first principal component explained 99.21 % of the generalized variance in skull parameters and gave special emphasis to viscerocranium. The second principal component may be called the neurocranial component. The first and the second principal components explained 99.77% of the observed variance. The third principal component was related with foramen magnum and orbital parameters.
INTRODUCTION
In the studies on the morphological variability of domestic and wild mammals much emphasis is placed on changes in the skeletal structures. Morphometric analyses show the variability in the shape and proportions of the bones of the skull which are influenced by the effect of genetic and environmental factors.
Thus, craniometry has a prominent role in osteological investigations. The skull is frequently the major element of the skeleton indicating taxonomic affiliation, and giving information on changes in animals as a result of selection (Bruenner et al., 2002) .
The regional anatomy of the head gathers its importance itself due the fact that comparative data are of value in osteoarchaeology. Craniometric studies of domesticated animals are commonly reported in the scientific literature (Grigson, 1974; Guintard & Fouché, 2008) . Compilation from known breeds can be used as a standard to which future work will refer but few papers investigate the intraracial variation of the skull, a study which could provide clues on the correlated evolution of cranial characters and on the role of selective pressures in producing morphological adaptations. Moreover, the study in a breed constitutes very interesting investigation material because one expects to obtain less variability.
The purpose of this study is to check the skull structure in the Xisqueta ovine breed and identify the craniometric traits that play a decisive role in variability.
The Xisqueta is an indigenous breed of pyrenean region in Spain reared uniquely for meat purposes. The Xisqueta sheep, which is known for longevity, is descendant of primitive sheep that arrived from Central Asia (Jordana & Ribó, 1991) . They are close to the ancestral model, and in fact, these breeds show little morphological differences among them. These populations are mainly located in highland areas such as the Iberian System (Ojalada sheep), the Penibetic System (Montesina sheep) and the Pyrenees (Xisqueta sheep) and they are commonly known as Serrana breeds. The original nucleus of the Xisqueta is situated in the N of the Pallars region but the breed expanded towards the high Catalan Pyrenees, central regions of Lleida and close areas of Huesca (Spain). However, the progressive decline of the breed, since the middle of the XXth century, has caused a gradual reduction of its geographical distribution range (Avellanet, 2002) . As such no extensive anatomical study has been conducted on craniometrical aspects of the skull in this breed yet.
Moreover the complete morphological aspects of the skull related particularly to spanish breeds are scarce in the bibliographic notes, especially for ovines of the Xisqueta breed; therefore, the results of this research will contribute to the best knowledge of it anatomy and, in parallel, will offer elements for eventual comparative studies.
MATERIAL AND METHOD
In this present study a total number of 48 skulls of adult (at least M3 erupting) Xisqueta sheep were utilized. The size of individual analytical samples differed slightly from one parameter to another because the occasional skull was broken. The heads of these animals were obtained from an ossuary destined to feed naturally vultures and bearded vultures. All animals were females and with no apparent skeletal disorders. For all the individuals their breeder was unknown but origin farms were located in the same county.
Different craniometrical parameters were recorded following von Driesch (1976) with the help of callipers. The measurements are in millimeters to the nearest 0.5 mm. Overall 38 skull measurements were included in the analysis as under. No measurement was taken on horncore because this breed is poled.
Skull parameters (dorsal and basal surface).
Foramen magnum.
27. Greatest breadth of the occipital condyles. 29. Greatest breadth of the foramen magnum. 30. Heigth of the foramen magnum: basion-opisthion.
Dental parameters. 
Orbital parameters.
24. Greatest inner width of the orbit: ectorbitale-entorbitale. 25. Greatest inner height of the orbit.
Facial and nasal parameters.
5. Premolare-prosthion. 7. Upper length of the viscerocranium: nasion-prosthion. 12. Facial length: supraorbitale-prosthion. 14. Greatest length of the lacrimal: most lateral point of the lacrimal -the most oral point of the lacrimo-maxillary suture. 15. Greatest length of the nasals: nasion-rhinion. 16. EntP -short lateral facial length: entorbitale-prosthion. 36. Facial breadth: between facial tuberosities. 37. Greatest breadth across the nasals. 38. Greatest breadth across the premaxilla.
From these measurements height indexes were obtained as under.
A. Skull/cephalic index: greatest frontal breadth (34) / total length of the skull (1) x 100. B. Cranial index: greatest neurocranium breadth (33) / neurocranium length (6) x 100. C. Area of foramen magnum (according to Sarma, 2006) : by using the formula 1⁄4 wh, where w=width (29) and h=heigth (30) of the foramen magnum. D. Orbital index: greatest breadth of the foramen magnum (29) / heigth of the foramen magnum (30) x 100. E. Orbital area (according to Sarma): Pab, where a and b are the halves of orbital inner width (24) and heigth (25), respectively. F. Facial index: facial breadth (36) / facial length (12) x 100. G. Frontal index: least breadth between the orbits (35) / frontal length (10) x 100. H. Nasal index: greatest breadth across the nasals (37) / greatest length of the nasals (15) x 100.
Ethical approval was not required as all tissue was collected postmortem.
Simple statistics data were obtained. Covariance is the preferred statistic when character measures are reasonably commensurable (Stevens, 1992) . After the covariance matrix which was the primary data for the analysis was generated, it was inspected for adequate determinant factor, sampling adequacy (Kaiser-MeyerOlkin test) and sphericity (Bartett's test). The next method used in this study was Principal Components Analysis with 3 factors in which the covariance matrix was the primary data. The procedure for determining the number of dimensions was a parallel analysis with a number of random data matrices = 500 (Horn, 1965) . The rotation to achieve factor simplicity was Promax with a value of parameter k = 4.0000; the maximum number of iterations was 100. Statistical analyses were performed using the "Paleontological Statistics Software Package for Education and Data Analysis" (Hammer et al., 2001 ) and the FACTOR software (Lorenzo-Seva & Ferrando, 2007) .
RESULTS AND DISCUSSION
Results of the descriptive analysis are presented in Table I . CV expressed in % are high contrasting those obtained by Agüera et al. (1988b) who obtained CV < 6 % using radiographic parameters in Manchega and Merina breeds. Higher CV tend to appear in dental parameters. CV < 4 % appeared in basal surface length parameters. The high variability shown could be a mere reflection of wide variation among actual breeder of the studied animals which was not known. It is also likely that the figures obtained might be lower than those reported for the same animals of known actual breeders. Lateral length of the premaxilla and length of the premolar row are the most parameters, being area of foramen magnum and nasal index the most variable indexes. The mean length of the skulls were found to be 265.51± 22.24 mm, with the width and cephalic index to the magnitude of 117.2± 6.89 mm and 44.69± 4.29 mm, respectively. The Xisqueta skull is slightly minor than either Merino or Segureña as reported by Agüera et al. (1988a) , which were 280.4± 3.02 and 272.8± 3.07 mm respectively. The viscerocranium length (143.07± 9.74 mm) indicated a similar portion with the neurocranium part of the skull (137.17± 6.25 mm). The measurements showed also that the skull in Xisqueta sheep was elongated in shape as also reported in goats (Sarma) . The frontal bone contributed to the half of the total length. The forehead is broad in relation to the breadth of the skull but not in relation to the total length of the skull. The orbit was slightly almond in shape (orbital index = 109.77± 10.23). Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy revealing the proportion of the variance in the skull measurements caused by underlying factor (KMO=1) and the Barlett's test of sphericity (949.9, df=1035), communalities in the unrotated loading matrix which is the explained variance together with the determinant (0.005), obtained from the covariance matrix permitted all skull measurements into reasonable factor analysis-PCA. The PCA analysis revealed 22 components with eigenvalues being bigger than 1.0. The first 3 factors jointly explained 99.87 % of the total variability formed by the 46 biometrical traits (Table II) . Then each parameter was given a load (raw varimax clever rotation); the loads appear in Table  III . The PC1 was especially linked with traits reflecting the facial and nasal area. The PC1 may be called the anterocranial component because it gave high emphasis to the viscerocranium lengths (124.967-141.152). It had basically positive loadings on the above parameters of the skull and it would indicate a proportional increasing in the dimensions in relation to one another. The distance from nasion to prosthion exhibited the highest discriminating power (141.152). This feature would indicate variability in the capacity to wildly forage, which in turn is connected with the adaptation of the breed to eat between bushes. The PC2 defined the total and the akrokranion-infraorbitale lengths (530.851-965.483). It may be called the neurocranial component. The PC1 and PC2 explained 99.77 % of the observed variance. PC3 was connected with foramen magnum and orbital parameters.
The skulls of all mammals share certain developmental patterns, like ontogenetic facial elongation, that are likely to constrain their variance. These structures have a greater number of independent PCs.
As stated earlier, there is no previous information on complete cephalic anatomy in Xisqueta skulls, nor in any other sheep breed in Spain with which comparisons could be made. We therefore believe that the data presented above will form a good baseline for further work especially comparability are desirable traits when efforts are geared up towards comparison between ancient and non extinguished ovine breeds based on skull samples.
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RESUMEN:
Este estudio, basado en una muestra de 48 cráneos de Xisqueta, da una visión estadística de la biometría del cráneo de esta raza. Treinta y ocho mediciones y ocho índices fueron tomados. La longitud media de los cráneos se encontraron entre 265,51± 22,24 mm con el ancho e índice cefálico con la magnitud de 117,2± 6,89 mm y 44,69± 4,29 mm respectivamente. La longitud del viscerocráneo fue 143,07± 9,74 mm, lo que indica una porción similar con la parte del neurocráneo (137,17 ± 6,25 mm). La órbita tuvo una forma ligeramente de almendra. La variabilidad fue generalmente alta dentro de los parámetros, pero fueron menores en la longitud de la superficie basal. La estructura de varianza se realizó utilizando un Análisis de Componentes Principales (ACP). Esto fue posible gracias a la aplicación y la permisividad de la matriz de covarianza. La solución del ACP indica que la varianza del cráneo se concentró en los dos primeros componentes. El primer componente principal explicó el 99,21% de la varianza generalizada en los parámetros de cráneo y prestó especial atención al viscerocráneo. El segundo componente principal se puede llamar el componente neurocráneo. El primer y el segundo componente principal explicaron 99,77% de la varianza observada. El tercer componente principal estaba relacionado con el foramen magno y los parámetros orbitales.
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